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  In this paper, complex eigenvalues of a whispering gallery mode on a spherical dielectric resonator for a 
solar battery have been found out. A new idea for calculation of the Bessel functions of fractional order 
(spherical Bessel functions) is introduced to solve the eigenvalue equation. The real part of the eigenvalue 
means resonance mode number of the whispering gallery mode. The imaginary part of the eigenvalue means an 
attenuation consitant based on radiation loss. First, we obtain the real part of the eigenvalue by the conventional 
method. Second, the imaginary part is obtained by a new method that is deduced from a uniform asymptotic 
expansion of the Bessel function. As the result of our study, we can ﬁnd that the attenuation constant of the 
spherical resonator composed of lossless materials is extremely small. Finally, we will apply this method to 
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Fig. 2 Attenuation Constant α　vs Imaginary
Part of Refractive Constant
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